Abstract. The large-scale atmospheric circulations and anomalies have been shown to have asignificant impact on seasonal weather over many parts of the world including Malaysia.
Introduction
Malaysia is fortunate enough to have only one significant natural hazard -flooding. The problem is considered moderately hazard comparing to other countries in the South East region such as Thailand and Indonesia. The hazard has extended over the years as the country becomes more developed. Malaysia has encountered major flood averagely 5 years interval since year 1926 [1] . It has been estimated that about 29000 km 2 or 9% of the total land area and a population of 5,000,000 at flood prone area [1] . A study in year 1982 has estimated average annual flood damage at RM 100 million. However this amount is likely to be a gross under estimate due to the rapid socio-economic development which has led to significant growth in land and property prices [2] . Malaysia has spent total more than 10 billion of Ringgit Malaysia to fund flood mitigation project [2] . Peninsular Malaysia has been hit by series of storm events generated by the Northeast Monsoon that caused severe floods in several states located in the lower half of the [3] . These events had caused millions of lost and damages in four states namely Negeri Sembilan, Melaka, Pahang and Johor. Kota Tinggi in Johor had the most devastating impact with nearly 100,000 people were evacuated to emergency relief centers, mainly due to its geographical characteristics and triggers with the inadequate drainage facilities. The river water level rose rapidly and started to fill up the floodplain areas as the town has low lying area and close to the estuaries during the first wave. However, second wave of flood occurred about 4-days continuing heavy rainfall starting 12 January 2007. Fig. 1 shows the flooding area for December 2006 and January 2007, focusing on Johor River.
The objectives of this study are to develop a river model of JohorRiver and to develop flood mapping using InfoWorks River Simulation (RS) that integrate with GIS application. 
Study Area
Johor is located in the southern region of Peninsular Malaysia. The district of Kota Tinggi is located at the east of Johor state with 65% of its border is surrounded by the sea. Kota Tinggi district has an area of 3,500 km 2 (364,399 hectares). Urbanization in this area is growing rapidly focusing in agricultural activities and housing development with population of more than 200,000 people.
Johor River is approximately 122.7 km long with drainage area of 2,636 km 2 . It originates from Mt.Gemuruh and flows through the southeastern part of Johor and finally into the Straits of Johor. About 60% of the catchment is undulating highland rising to a height of 366 m while the remainder is lowland and swampy. The main tributaries are Sayong River, Linggui River and Tiram River.
Methodology
InfoWork RS is an integrated network modeling solution for river systems [5] . InfoWorks RS use 1-D hydrodynamic model to estimate the river behaviour due to structures such as bridges, dams and sprawl. It can simulate the steady and unsteady flow simulation and can be combined with GIS and Digital Terrain Model to get the flood map [6] . InfoWork RS can also be used to investigate the behavior of sediment and water quality. This software is widely used for river modeling in Malaysia, for example Juru River [6] , Selangor River [7] , Muar River [8] and Sarawak River [9] . Fig. 2 summarizes the methodology used in this study. 
Advances in Civil and Industrial Engineering
The data required in setting up this model includes the river spatial and geometrical data, hydraulics and hydrological data. In constructing the Johor River model used in this study, the digital geometric data in Shape format file was imported into InfoWorks RS as a background. The spatial locations of the river and their properties (length, slope, elevations) were obtained from the digital map and DEM using GIS techniques. The digital map is shown in Fig. 3 . The river system is divided into 7 sub-catchments in this study namely Rantau Panjang, Lebak, Semangar, Telor, Pelepah, Kota Tinggi 1 and 2. Flow-time boundary was applied on Rantau Panjang as the upstream inflow hydrographs. A stage-time boundary was used as downstream boundary in Seluyut. Internal boundaries for the subcatchments were modeled as rainfall boundary.
Fig 3: The digital map of Johor River basin

Result and Discussion
The flooding area in the Johor River spreads from the upstream until Rantau Panjang, Lebak, Pelepah and Kota Tinggi. The simulation has been conducted and the results are shows in Fig. 4 and the flood hazard maps of Kota Tinggi are shown in Fig. 5 . The flood hazard map has been produced to give more visualization to the area where the inundation area is determined. The water level and discharge of observed data has been calibrated. The flood events are summarize in Table 1 . From the table it can be seen that Kota Tinggi experienced the highest flood depth with the value of 2.522 m followed by Rantau Panjang, Lebak and Pelepah. Kota tinggi area is densely populated area and has severely impacted the township, settlements and business centre. Rantau Panjang with the flood depth of 1.626 m is located in the upper catchment area to cater northwest drainage area with natural drainage setting. The flood depth of Lebak and Pelepah are 1.58 m and 0.903 m respectively. Both of these areas are rural areas that comprise of shifting cultivation and agriculture with scattered dwellings throughout the area. 
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Advances in Civil and Industrial Engineering be done using difference scenarios and various return periods as well as future land use planning to minimize flooding risks. It serves as beneficial planning and design tools for the local authority and community in preparing for evaluation plan.
